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ABSTRACT
The water quality parameters of the earthen pond in the College a.nd that of concrete tank at
NIFFR Hatchery Complex were deterrnined. The effect of enurnomental factors and the
distribution of phytoplanlfton and zooplank-ton and its abundance is observed and recorded.
A total of eight species of phytoplankton is observed from the two stations. These species can be
classified to their major group such as Chlorophyceae (green algae), Baccillariophyceae (Diatom
algae) and Cynophyta (Blue-geen algae). There are 8 species of zooplankton observed and
recorded in the pond and 6 species of zooplankton in the tank. These species are classified into
three families. The cladoceran, Rotiferan and Copepoda. Cladoceran group of species called
Tvloina was observed and recorded as the most abundant species in the tank. The plankton samples
were collected weekly for six weeks from the month ofjune to July, 1997.
INTRODUCTION
Limnologists have been undertaking the pre and post impoundment studies of water bodies such as
Rivers, Lakes, Ponds, Reservoirs etc. since the begining of the 19th century to describe not only
plankton present, but also to monitor the physico-chernical parameters that influence changes of
species composition and their seasonal abundance. One of the factors that motivated the scientists
to investigate water quality is to obtain high food production. Water is very important to all the
aquatic organisms including fish for survival, growth, excretion nutrition, and reproduction. Water
has often been admitted as being of good quality as long as this is evident in being productive, and
little or no mortality of fish occur with due consideration of the magnitude to such productivity.
Water quality therefore comprises all the physical, chemical and biological factors that influence the
beneficial use of water. In fish culture system survival, reproduction, growth, production or
management of fish is regarded as water quality characteristics. These physico-chemical and
Biological factors include Temperature transparency/turbidity, dissolved oxygen carbonclioxide,
current. pH, planktons etc. These factors have ranges which fish can tolerate. Below or above
these ranges can lead to stress or mortality or even death. Seasonal succession is assumed to be
high with changes in environmental factors such as Temperature, dissolved oxygen; plankton Holl
et al (1976).
The productivity of the quality assessment of freshwater depend upon the plankton communities
(Phytoplankton and Zooplankton). The phytoplanktons are microscopic aquatic flora that lives at
the surface of th.e water. They are the primary food producer in the aquatic habitat. They trap
energy from the sun and produce starch. During the process, oxygen is given off to constitute what
is know as dissolved oxygen in water. Phytoplankton serve as food for zooplankton and other
organisms
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Zooplankton are more complicated than the phytonplankton, but they are also microscopic,
and are suspended in water. They serve as food for fish fiy, fingerlings and other aquatic organisms.
The zooplankton plays a major role in "Food web" of any aquatic ecosystem and could be induced
or adversely affected by any of the environmental factors, for example Oxygen which in some
circumstances are found to be limited for maintaining aquatic life. In culture system, fertilization
contributes nutrients to the water which increases plankton production with out the risk of dietary
diseases. The increase in phytoplankton especially during fertilisation usually result in great
zooplankton abundance.
Aims and Objectives of this study are as follows:
To show the variation of swface water temperature, dissolved oxygen content,
transparency/turbidity, and the abundance and distribution of plankton in pond and tank
To identify problems of water and recommend a necessary means of improving water for
optimum pro du ction
To compare the quality of the water so as to draw necessary inferences on the suitability of
these water bodies for fish production.
Definition
Science researchers have revealed the benefit of water quality to culture organisms. Martin (1978)
stated that water quality is exceedingly complex and it is even difficult to express what constitutes
good water quality which includes all physical, chemical and biological factors that influence the
beneficial use of water.
Adeniji (1976) worked on the physico-chemical and biological characteristics of Kainji Lake and
River Niger below Kainji dam, the study shows changes in the water quality as it affects plankton
development, its abundance and distribution. Boyd and Lichtkoppler (1979) on water quality
management in ponds for fish culture, indicate that water quality includes all physical, chemical and
biological factors are temperature, transparency/turbidity, dissolved, pH, phytoplankton and
zoopolankton.
Temperature
Adeniji (1976) conducting a research work on the physical and chemical properties of Kainji Lake
indicate the importance of temperature in freshwater. He stated the influence of the dissolved
substances, on the living organisms in the aquatic habitat. Boyd and Lichtkoppler (1979) that
temperature gas a pronounced effect on the chemical and biological progress in water. Water
temperature affect the activities behaviour, growth and reproduction of all organisms including fish
Wetzel (1983) observed that a depth of water more than 1.5m temperature is capable of generating
a situation called thermal stratification in which the water column is divided into an upper warm
layer epilimnon and a lower cooler layer hypolimnon with a seperating layer called the thermocline.
The hypolimnon is often associated with low primary production and low dissolve oxygen.
Trausparency/Turbidity
Eaton (1965) studied a techniques of water chemistry analysis the problem encountered that
turbidity has complex effect on the properties of water bodies such as the effects on the high
pen.etration of light and the uptake of solar radiation.
Boyd (1979) indicated that turbidity of water result from planktonic organisms is a desirable trait,
but the turbidity that cause by suspended clay and silk particle is undesirable. This clay particles
will prevent the penetration of light into the water and brought a low planktonic growth. Therefore
any substance that restrict light penetration in water body is regarded as turbidity.
Boyd (1979) stated that pH is a measure of hydrogen ion concentration in water. It may be either
in basic form or acidie form. He also said that pH fluctuates in the day when phytoplanktonutilises
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carbon dioxide for photosynthesis and rises but it drops when respiration take place in the night.
The best pH is when its ranging from 6.5 to 8 but when it is below 4 and above 9 it is regarded as
lethal
Dissolve Oxygen
Dissolve oxygen is the content of oxygen that dissolve in any water body. Boyd (1979) worked on
water quality analysis said that dissolve oxygen is the most critical water quality variables in any
aquatic habitat. They emphases that when temperature increase, then there will be low dissolve
oxygen and low temperature and also decreased with decreasing atmospheric pressure.
Odusola and Olajide (1976) worked on variation in dissolve gasses in the Kainji lake ecosystem and
low they affect the fishery. They indicated that dissolve oxygen is importance for respiration and
essential for growth and development of the aerobic organism in the aquatic environment Adeniji
(1976) studied the Kainji Lake and river Niger below the dam, indicate that deoxygenated water
from the dam has an effect on fish and oxygen content in the river downstream. Egborge and Grey
(1971) indicated that dissolved oxygen levels are generally lower in both river channel and flood
plain pools during the dry season than during the flood. FIFAC (1973) indicated that sensitivity of
low dissolved oxygen concentration differs between different life processes e.g. feeding, growth
and reproduction.
Plankton
There are three (3) major groups of both phytoplankton and zooplankton found in any aquatic
environment. These major groups in phytonplankton are the Chlorophyceae (green algae).
Baccillariophycea (Diatom algae) and the Cynophyta (Blue - Green algae). While that of the
planktonic animals are the Gladocerans the Rotiferans and the Copepoda and other micro-
organisms
Phytoplankton
The primary production of aquatic habitat is phytoplatkon. The maximum normal production
which is the highest possible production obtained and maintained un.der noimal forming conditions.
They got their food in the present of sun light and Chlorophyll which lead to abundance of
zooplankton.
Wetzel (1983) stated that phytoplankton constitutes 95% of the fish food in a given water
body.
Adeniji (1986) indicated that population density of phytopiankton is controlled by the amount of
nutrient concentration notably phosphate and nitrate in the water and also the abundance of
zooplanktondensity is highly dependent on the abundance of phytoplankton in the pond. Karlman
(1973) compared the phytoplankton production in Kainji Lake with (24) Twenty-four other lakes in
Africa and India,he concluded that both the range of daily production and annual mean value for
Kainji were among the lowest recorded. Imevbore (1970) noted that Niger river had a very low
mineral content compared with other major African rivers. The river water was especially poor in
nutrients, such as phosphate and nitrate. Imeybore also found that phytoplankton biomass
considerably lower during the white flood than during the black flood.
Zooplankton
Adeniji (1978) stated that factors which are responsible for the abundance and distribution of these
zooplanktonic organisms include temperature, dissolve oxygen concentration ,food and predators.
Wetzel (1983) said that the primary productivity following fertilization usually results in
greater zooplankton abundance.
Adeniji (1977) studied the plankton ecology in Kainji lake and the river Niger below the
dam, and observed that zooplankton were present all year round the lake and in the river from
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January to July with Copepoda dominating the zooplankton. The zooplankton population in the
lake and the river is more in Januaty and February. But at the depth of 30m the dissolved oxygen
is low and also the zooplankton was affected.
Glininz(1981) indicated that both food limitation and selective predation may be responsible
for a decreased mean of number of eggs per adult female and thus for the decrease fecundity of
Cladoceran population, if temperature remain constant. Hatchinson (1957) mentioned that
zooplankton can be improved through fertilization by making available the limiting nutrients for
growth, thereby increasing the capacity of the ponds.
Adeniji and Ovie (1986) mentioned that plankton (phytoplankton and zooplankton) form
the bulk of the natural fish food for pelagic fish species in any natural aquatic system. Clarke
(1977compared the zooplankton of Kainji and of the river Niger at Swashi. He observed in general
that the plankton of the river Niger was far less abundant than in the lake.
Adeniji and Ovie (1982) observed that uniform vertical distribution of zooplankton was well
observed when the thermal and dissolved oxygen conditions were fairly uniform in the month of
May. They also emphased that the abundance of zooplankton was more at the surface to waters
where dissolved oxygen content was high but the abundance of zooplankton dropped with the
reduction of oxygen in the water.
Seasonal Abundance of Phytoplankton
The increase in food production in any aquatic habitat is due to the primaty production.
Fertilization usually result in the abundance of phytoplankton which lead to the increase in
production of zooplankton. Not all zooplankton and phytoplankton have been found in a fresh
pond. Some species -will be found in the littoral zon.e while others will be found selective in
limmetic water. The abundance and distribution of this organism is as a result of food availability
and less production of predator. Adeniji 1978 indicated that the factors governing the abundance
and distribution of phytoplankton include temperature dissolved oxygen, food and avoidance of
being preyed upon.
Zooplankton
Ferguson (1982) studying the structure and dynamic of zooplankton communities with special
reference to algal food supply observed that the population of Cladoceran remain low until midday
and increased concurrently to their June peak e.g. Daphnia hyalina. These will affect the female
eggs canying organisms.
Wetzel (1983) observed that few Cladoceran are cold water species They are mostly
found in the lake in the northern region, especially in shallow water
Smyly (1973) studied four lakes and observed that individual of cyclops strennis
abyssorunhatch from eggs laid lakes most of the individual of the spring generation reach the 5th
Copopodite egg by mid-summer and spend the next months activating in the profound zone. They
leave this zone in February or March to return to the planktonic zone -where they become adults
and start breeding. Visser (1973), indicated that the secrity of plankton in the lake was as in result
of flow nutrients concentration and poor light penetration.
Bond (1962) reported that fertilization with nitrogen and phosphorus caused large increase
in Gustacean and rotifer. The abundance and distribution of zooplankton is more in the fertilized
pond than the pond that did not fertilised.
European fisheries advisery commission (FLEAC) 1973) working on water quality centeris of
European fi-eshwater fish observed that pollution could lead to degradation of the quatic habitat
resulting to poor production of fish and other organisms.
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MATERIALS AND METHODS
The experiment was carried out in the FCFFT Earthen fish pond No.6 and NUM outdoor
concrete tank Eo. The earthen pond has a surface area of about 378m2 while the concrete tank has
a dimensio of 1013-m5=0.7m.
In the couse of this study, physico-chemical and biological water quality variables were collected
from each of the sample stations. These include; water temperature,ph,dissolved oxygen
content,water transparen cy/turbidity, total phytoplankton abundance and zooplankton
estimates.These data were usually collected from each sampling station between 09.00 a.m and
10.00 a.m. The experiment lasted for six weeks.The methods used for sample collection,
preservation and analysis were as described by APHA (1980). The details are explained below.
Water Temperature
Water sampler was used to collect water samples from each station and emptied into a clean plastic
container. The mercury thermometer with a range of 10°C to 110°C and calibrated at an interval of
1°C was quickly dipped into the water sample. The thermometer was allowed into the water sample
long enough to permit complete equilibration.Then the temperature at which the mercury stabilised
was taken as the water temperature.
Hydrogen ion-concentration (PH).
The pH of the water collected frorn each station was measured colorinetrically with a
lovibond comparator using bromothylmol blue as indicator. The method involves filling each of the
two test tubes with 10m1 of the water sample. Ten drops of the indicator was added into one of the
test-tubes and swirled to mix properly. The indicator colour disc was then inserted in the
comperator to compare with the colour in the test tube containing the indicator and the water
sample and the corresponding pH value was then read and record as the pH of the water satnple
collected from that station.
Dissolved Oxygen Concentration.
The method used to determined the dissolved oxygen concentration was WinIder's method. The
water samples were collected from each station using water sampler. The water was emptied
through an outlet into dissolvexd oxygen bottle and fixed with 1m1 manganous sulohate solution
followed by lml alkali-iodide aziole solution:The bottle was then stoppered and wirled to mix
thorougly. When the precipitate had settled to leave olear liquid above the manganic oxide
precipitate. Iml of concentrated sulphoric acid was added. The bottle was restoppered and mixed by
gentle inversion until complete dissolution of the precipitate.This solution was titrated by taking a
known volume for tritration with 0.025N sodium thiosulphate solution using freshly prepared
stock solution as indicator. The concentrstion of dissolved oxygen( 4ing/lit) was calculated using
the formularl-
0.0 (mg/lit)= A/B *200/1
where,
A-= volume of 0.025N sodium thiosulphate used for titration
B= volume of sample used for titration.
Water Transparency/Turbidity
An approximate estimates of turbidity vvas done by secchi disc transparency ofthe water. Seed disc
(water) transparency was made with a 20cm diameter disc with alternate blackand white quadrants
(Alinazan and Boyd 1978). Measurements were taken between 09.00 and 10.00 hours.The disc
was viewed from directly above with the water surfase below eye level.The average of the depths
of disappearance and reappearance of the disc as taken as the depth of visibilit and two or three
readings were usually averaged for each sampling station.
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Phytoplankton Estimates
Phytoplankton samples were collected from each sampling station by using a clean plastic
container. on arrival at the laboratory, 100m1 of each sample was poured into a measuring cylinder,
and 1, Otril of lugol solution was added. The treated sample was then allowed to stand for at least
24 hours. The top 9m1 clear supernate was carefiilly siphored out and deco tud leaving 1 Onal at cha
bottom of the measuring cylinder. 1m1 of this was transfered into a counting chamber and
examined under a compound microscope. All the phytoplankton in this sub-sample were identified
using whipple (1965) and counted.
The counted algae is recorded as number of phytoplankton per ml.
Zooplanktoil Abundance
Zooplankton abundance was obtained by filtering a 10-1 Bucket of water collected from each
sampling station through a fine standard No. 20 zooplankton net. The sample collected after
filteration was put into a sample bottle and preserved with 4% formalin solution,
On arrival at the laboratory, the sample was allowed to settle or 24 hours. The sarnple was then
concentrated to 20m1 volume and siphorod out excess volume without disturbing the bottom. In
case of smaller volume than the required 20m1 the sarnple was topped to 20nal with distilled water.
The whole content of the sample bottle was then agitated thoroughly and put into a fabricated
counting chamber and placed under an inverted compound microscope. The content were
identified using the guide of Jeje and and Ferado 91986) and counted. The zooplankton abundance
was then cadculated by dividing the total count by the volume of water filtered through the standard
zooplankton net which is 10-1.
Results and Discussion
The data collected on physico-chemical parameters in the two sampling stations are shown in table
1
The range of temperature observed and recorded were 28°C to 29.5°C. The lowest value of
temperature was observed in the outdoor concrete tank at the 2rd, 3rd and last week of study.
While the highest value of temperature was observed at the earthen pond in the first week. The
ranged of temperature fluctuation in this two water bodies was moderate. This range is suitable for
the production of plankton (Phytoplankton and zooplankton) as well as tropical fishes.
Table I also shows the turbidity of the concrete tank and earthen pond. it ranged from 0.2m to
0.3m which seen to be equal in the two stations.
The dissolved oxygen content in both the concrete tank and earthen pond is shown in table 1. The
lowest dissolved oxygen was observed at the last week of the tank.
The pH (hydrogen ion concentration) of these water bodies were observed and it appears to be
fairly constant. It ranges from 7.4 to 7,5 in both the concrete tank and earthen pond. The pH was
ahnost neutral which is good for culture system.
Table II and III shows the number of phytoplank-ton observed and recorded. There were 8 species
of phytoplankton. They can be classified into 3 major groups; Chlorophyceae (Green algae),
Baccillariophyceae (Diatom Algae) and Cynophta (Blue-green algae). Scenesdesmus a green algae
was observed to be most abundant algae in the concrete tank, but different species of
phytoplankton abundance was observed in the pond at the last week of the study.
The data of the zooplankton observed is shown in the table 3 and 4 There are six species of
zooplankton observed in the concrete tank and eight species of zooplankton in the earthen pond.
These species can be classified into three major groups; Cladoseran, Rotiferan and Copepoda.
Moina sp was observed to be the most abundant species during the study. It was more than half of
the total number of zooplankton. Their abundance was observed at the outdoor concrete tank of
NIFFR Hatchery complex. Figure 2 shows the highest number of zooplankton at the fifth week at
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station A. The high number of Moina observed at the tank agrees with Ovie (1993) who reported
that Moina species have beeen found to be the most dominant zooplankton in the water bodies at
the NIFFR experimental tanks. The data in table 4 shows that Diaphanosona sp and Polyarthm
sp were absent in the concrete tank. Asplanchna sp and Calatioid sp were only observed twice
during the course of the study in the concrete tank.
Table 1: Comparative Physico-Chemical Parameters in the FCFFT Earth Pond and N1FFR
Outdoor Concrete Tank.
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{PRIVATE }
WEEKS
STATIONS TETVIPERATURE
oC
TURBIDITY
(METER)
DISSOLVED
02
(MG/LIT)
PH
(UNIT)
16/6/97 A 28.5 0.30 5.60 7.5
B 29.5 0.20 6.00 7.4
23/6/97 A 28.0 0.20 5,60 7.4
B 28.0 0.20 5.80 7.4
30/6/97 A 28.0 0.20 6.00 7.5
B 28.5 0.20 6.00 7.5
07/07/97 A 28.5 0.20 5.60 7.5
B 29.0 0.30 5.40 7.5
14/7/97 A 28.5 0.20 4.80 7.5
28.5 0.20 5.20 7.5
21/7/97 A 28 0.30 4.60 7.5
B 29 0.30 5.20 7.5
Station A NIFFR outdoor concrete tank (E2 Natural fish food culture tank.
Station B FCFFT Earthen pond (No. 6 Fish culture pond).
Table 2:Abundance of phytoplankton (Nos/ML) Observed in FCFFT Earthen pond No. 6
Table 3 Composition of Zooplankton (Nos/LIT) Observed in NIFFR outdoor
Concrete Tank No. E2.
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{PRIVATE }Major Groups 16/6/97 23/6/97 30/6/97 7/7/97 14/7/97 12/7/97 Total No. of
each Sp.
1. Chlorophyecae (Green Algae)
a) Pediaszrum sp 2 3 2 5 6 10 28
b) Actinastrum sp 3 7 2 2 2 8 27
c) Scenedesmus sp 12 15 13 12 17 18 87
2. Baccillariophyceae (Diatoms Algae)
a) Navicula sp 1 5 12 30 27 21 86
b) Amphora sp - 3 10 18 18 19 68
3. Cynoplryta (Blue-Green Algae)
a) Anneystis 12 12 25 27 33 31 140
12) Alerismopedia sp 18 2 20 27 26 26 119
c)Anaebena sp 11 8 18 12 31 33 113
Total 59 55 102 133 163 166 678
{PRIVATE }Major
Groups
16/6/97 23/6/97 30/6/97 7/7/97 14/7197 12/7/97 Total No.
of each
Sp.
1. Cladocerans
a) Moina sp 150 200 210 370 430 410 1770
b) Diaphanosoma sp - - - -
2. Rotiferans
a) Poiyarthra sp - - -
b) Brachionus sp 7 4 2 12 20 3 48
c)Asplanchna sp 3 2 - - - 5
3. Copepoda
a) Cyclopoids 4) 28 24 - 2 3 8 65
b) Calanoid sp - 2 - - - i 3
0 Copepodites sp 5 10 25 13 15 3 71
Total 193 242 237 397 468 425 1962
Table 4:Composition of Zooplankton (Nos/L1T) Observed in FCFFT Earthen Pond No. 6
Conclusion and Recommendation
The data on the physico-chemical parameters of the concrete tank and the earthen pond observed
during the experiment study show a slight variation in their ranges. This slight differences of the
two water bodies was a result of the geographically location of both the earthen pond and the
concrete tank. The physico-chemical range observed and recorded are convenient for the culture of
tropical fishes like Tilapia, Heterotis, Clarias.,etc.
The biological variables, phytoplankton and zooplankton varies in abundance and distribution some
species found in one station were absent in the other station. Even the total number of plankton
observed at the concrete tank exceeded the earthen pond. This abundance was as a result of
fertilization of the concrete tank.
It is recommended that fertilizers should also be applied to the earthen pond so as to increase the
nutrients availability of the water in the pond as it was done in the concrete tank to increase the
natural food production.
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